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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce as much as possible a 
consumption of an ink solution in a restoration process and a 
quantity of a recycle ink solution generated. 
SOLUTION: A printing discharge pattern of a printing process is 
stored in a discharge pattern memory 22. A timer 21 is started 
from a printing end time point to monitor a passed time. Whether 
the passed time exceeds a predetermined time or not is judged. A at-f 
preparatory discharge pattern is formed on the basis of the printing : *i< 
discharge pattern to carry out a preparatory discharging and 
restoration process. Whether all nozzles are to be subjected to the 
preparatory discharging or only non-discharge nozzles are to be 
subjected to the preparatory discharging can be set accordingly. A 
consumption of an ink solution in the restoration process and a 1 ^ , 
quantity of a recycle ink solution to be generated can be reduced. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink jet recording device which controls recovery actuation of the ink jet recording head which 
makes an ink droplet breathe out on a record medium from two or more nozzles by the control means the time 
check said whose control means measures the elapsed time from the printing termination point in time to said 
record medium — with a means It judges whether the elapsed time measured by the means is over 
predetermined time, this — a time check — The ink jet recording device characterized by having a setting means 
to set up the gestalt of the recovery of said ink jet recording head, and a recovery means to perform recovery 
actuation based on the gestalt of the recovery set up by this setting means. 

[Claim 2] Said control means is an ink jet recording device according to claim 1 characterized by being that to 
which it has a printing regurgitation pattern storage means to memorize said nozzle used at the time of printing 
actuation, and a reserve regurgitation pattern creation means creates a reserve regurgitation pattern based on the 
printing regurgitation pattern memorized by said printing regurgitation pattern storage means. 
[Claim 3] Said reserve regurgitation pattern creation means is an ink jet recording device according to claim 2 
characterized by being what is made to reverse the last printing regurgitation pattern and creates a reserve 
regurgitation pattern. 

[Claim 4] Said reserve regurgitation pattern creation means is an ink jet recording device according to claim 2 
or 3 characterized by being what creates a reserve regurgitation pattern based on the paper width data detected 
by the paper width detection means. 

[Claim 5] said setting means — said time check — the ink jet recording device according to claim 1 characterized 
by being what sets up the ink pressurization time amount of the recovery action of said ink jet recording head 
based on the elapsed time measured by the means. 

[Claim 6] In the recovery approach of the ink jet recording device which is made to breathe out an ink droplet 
from the nozzle of an ink jet recording head, and is printed on a record medium The step which clocks the 
elapsed time from the printing termination point in time to said record medium, The step which judges whether 
the clocked elapsed time is over predetermined time, The recovery approach of the ink jet recording device 
characterized by having the step which sets up the gestalt of the recovery of an ink jet recording head according 
to elapsed time, and the step which performs recovery actuation based on the gestalt of the set-up recovery. 
[Claim 7] The gestalt of said recovery is the recovery approach of the ink jet recording device according to 
claim 6 characterized by being the reserve regurgitation pattern set up according to said elapsed time. 
[Claim 8] Said reserve regurgitation pattern is the recovery approach of the ink jet recording device according 
to claim 7 characterized by being the reserve regurgitation pattern which carries out the regurgitation of the ink 
droplet from all nozzles when said elapsed time is over predetermined time, and being the reserve regurgitation 
pattern which is created based on the last printing regurgitation pattern, and carries out the regurgitation of the 
ink droplet only from a non-regurgitation nozzle when said elapsed time is not over predetermined time. 
[Claim 9] Said reserve regurgitation pattern is the recovery approach of the ink jet recording device according 
to claim 8 characterized by reversing said last printing regurgitation pattern and creating. 

[Claim 10] Said reserve regurgitation pattern is the recovery approach of the ink jet recording device according 
to claim 8 or 9 characterized by creating based on the detected paper width data. 

[Claim 11] The gestalt of said recovery is the recovery approach of the ink jet recording device according to 
claim 6 characterized by being what sets up ink pressurization time amount according to said elapsed time. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recovery technique of an ink jet recording head of setting 
the gestalt of recovery to a detail according to the elapsed time from a printing termination point in time more, 
about an ink jet recording device and its recovery approach. 
[0002] 

[Description of the Prior Art] As a conventional ink jet recording device of the format which prints a minute ink 
droplet for discharge, an alphabetic character, an image, etc. from the nozzle of an ink jet recording head on a 
record medium to record media, such as paper, in order to prevent the poor regurgitation of the ink droplet from 
a nozzle, new liquid ink is supplied in a nozzle, or what eliminates the minute air bubbles which remove the 
liquid ink thickened in the nozzle and are intermingled in liquid ink, and performs recovery of an ink jet 
recording head is known. As the concrete recovery approach, there is a reserve regurgitation recovery approach 
which carries out the regurgitation of the ink droplet to a recovery bucket from the nozzle of an ink jet recording 
head, the so-called ink pressurization recovery approach which pressurizes the liquid ink in a nozzle 
compulsorily by a circulation inflatable flexible bag technique etc., and is discharged in a recovery bucket or the 
suction recovery approach which sucks liquid ink out of a nozzle, etc. 

[0003] Although such recoveries are usually repeatedly performed for every power up of an ink jet recording 
device, or fixed time amount progress, when printing in the print job unit transmitted from host equipment, 
before performing a print job, recoveries, such as reserve regurgitation from all nozzles and ink pressurization, 
are performed, for example. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in recovery which was mentioned above, in order to 
perform the reserve regurgitation of the ink droplet of a constant rate, and ink pressurization of fixed time 
amount from all the nozzles of an ink jet recording head, the liquid ink used for recovery will turn into a lot of 
recycle liquid ink and waste liquid ink. Especially recycle liquid ink has the problem there is not only a 
possibility of thickening if time amount passes, but that suction of the thickened recycle liquid ink takes time 
amount. Therefore, the technical problem that it must be made to have to generate neither such recycle liquid 
ink nor waste liquid ink as much as possible occurs. 

[0005] This invention was made in view of such a technical problem, and the place made into the purpose is to 
offer the ink jet recording device which can lessen the recycle liquid ink generated at the time of recovery, 
waste liquid ink, etc. as much as possible, and its recovery approach. 
[0006] 

[Means for Solving the Problem] In order that this invention may solve such a technical problem, invention 
according to claim 1 In the ink jet recording device which controls recovery actuation of the ink jet recording 
head which makes an ink droplet breathe out on a record medium from two or more nozzles by the control 
means the time check which measures the elapsed time from the printing termination point in time to said 
record medium — with a means It judges whether the elapsed time measured by the means is over 
predetermined time, this — a time check ~ It is characterized by having a setting means to set up the gestalt of 
the recovery of said ink jet recording head, and a recovery means to perform recovery based on the gestalt of 
the recovery set up by this setting means. 

[0007] According to this this invention, the elapsed time from a printing termination point in time is taken into 
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consideration. The gestalt of recovery, That is, since the gestalt of recoveries, such as reserve regurgitation 
recovery and ink pressurization recovery, is set up and recovery actuation can be performed according to the 
gestalt of the set-up recovery When elapsed time after printing is completed until it starts the next printing is 
short, protraction of the useless reserve regurgitation or ink pressurization time amount can be avoided, and the 
consumption of liquid ink and the yield of recycle liquid ink which are used for recovery can be reduced as 
much as possible, in addition — here — a time check ~ although the reference point of initiation is considered as 
the printing termination time, it is also possible to make the initiation time of capping actuation into a reference 
point by the case. 

[0008] Moreover, invention according to claim 2 has a printing regurgitation pattern storage means by which 
said control means memorizes said nozzle used at the time of printing actuation in invention according to claim 
1 , and a reserve regurgitation pattern creation means is characterized by creating a reserve regurgitation pattern 
based on the printing regurgitation pattern memorized by said printing regurgitation pattern storage means. 
Since a reserve regurgitation pattern can be created with a reserve regurgitation pattern creation means based on 
a printing regurgitation pattern according to this invention, if recovery is performed by this reserve regurgitation 
pattern, the useless reserve regurgitation of an ink droplet is avoidable. 

[0009] Moreover, invention according to claim 3 is characterized by for said reserve regurgitation pattern 
creation means reversing the last printing regurgitation pattern, and creating a reserve regurgitation pattern in 
invention according to claim 2. Since according to this invention the last printing regurgitation pattern is 
reversed and a reserve regurgitation pattern is created, a non-regurgitation nozzle can be determined correctly 
and a recovery function can be raised. 

[0010] Moreover, invention according to claim 4 is characterized by said reserve regurgitation pattern creation 
means creating a reserve regurgitation pattern based on the paper width data detected by the paper width 
detection means in invention according to claim 2 or 3. According to this invention, since the reserve 
regurgitation pattern of an ink droplet can be created according to paper width size, in the case of the recording 
paper with narrow paper width, the useless reserve regurgitation is avoidable. 

[001 1] moreover, invention according to claim 5 — invention according to claim 1 » setting ~ said setting 
means — said time check — based on the elapsed time measured by the means, it is characterized by setting up 
the ink pressurization time amount of the recovery action of said ink jet recording head. According to this 
invention, since ink pressurization time amount can be set as arbitration according to the elapsed time from a 
printing termination point in time, when ink pressurization time amount is short, the consumption of liquid ink 
and the yield of recycle liquid ink which are used for recovery can be reduced. 

[0012] Moreover, the recovery approach of an ink jet recording device according to claim 6 In the recovery 
approach of the ink jet recording device which is made to breathe out an ink droplet from the nozzle of an ink 
jet recording head, and is printed on a record medium The step which clocks the elapsed time from the printing 
termination point in time to said record medium, The step which judges whether the clocked elapsed time is 
over predetermined time, It is characterized by having the step which sets up the gestalt of the recovery of an 
ink jet recording head according to elapsed time, and the step which performs recovery actuation based on the 
gestalt of the set-up recovery. 

[0013] Since recovery can be performed by processing each above-mentioned step with time according to the 
gestalt of recoveries, such as reserve regurgitation recovery and ink pressurization recovery, according to this 
this invention When the elapsed time after printing is completed is short protraction of the useless reserve 
regurgitation or ink pressurization time amount can be avoided, and the consumption of liquid ink and the yield 
of recycle liquid ink which are used for recovery can be reduced as much as possible — again It is characterized 
by invention according to claim 7 being the reserve regurgitation pattern with which the gestalt of said recovery 
was set up in invention according to claim 6 according to said elapsed time. According to this invention, a 
reserve regurgitation pattern can be set up as a gestalt of recovery. 

[0014] Moreover, in invention according to claim 7, invention according to claim 8 is a reserve regurgitation 
pattern with which said reserve regurgitation pattern carries out the regurgitation of the ink droplet from all 
nozzles when said elapsed time is over predetermined time, when said elapsed time is not over predetermined 
time, is created based on the last printing regurgitation pattern, and is characterized by being the reserve 
regurgitation pattern which carries out the regurgitation of the ink droplet only from a non-regurgitation nozzle. 
Since according to this invention a reserve regurgitation pattern can be set up according to elapsed time, and the 
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regurgitation of the ink droplet is carried out only from a non-regurgitation nozzle when elapsed time is short, 
the useless reserve regurgitation of an ink droplet is avoidable. 

[0015] Moreover, invention according to claim 9 is characterized by for said reserve regurgitation pattern 
reversing said last printing regurgitation pattern, and creating it in invention according to claim 8. Since 
according to this invention the last printing regurgitation pattern is reversed and a reserve regurgitation pattern 
is created, a non-regurgitation nozzle can be determined correctly and a recovery function can be raised. 
[0016] Moreover, invention according to claim 10 is characterized by creating said reserve regurgitation pattern 
based on the detected paper width data in invention according to claim 8 or 9. According to this invention, since 
a reserve regurgitation pattern is created based on paper width data, in the case of the recording paper with 
narrow paper width, the useless reserve regurgitation is avoidable. 

[0017] Moreover, invention according to claim 1 1 is characterized by the gestalt of said recovery setting up ink 
pressurization time amount according to said elapsed time in invention according to claim 6. According to this 
invention, ink pressurization time amount can be set up as a gestalt of recovery. 
[0018] 

[Embodiment of the Invention] With reference to a drawing, the example of this invention is explained to a 
detail below. 

[0019] Drawing 1 (a) and (b) are the general- view perspective view and its internal configuration Fig. of the ink 
jet recording device in connection with this invention. The sign 10 in drawing is an ink jet recording apparatus, 
and black (K), cyanogen (C), a Magenta (M), and the ink jet recording heads IK, 1C, 1M, and 1 Y that carry out 
the regurgitation of each ink of yellow (Y) are formed in this ink jet recording apparatus 10. The ink jet 
recording heads IK, 1C, 1M, and 1Y are full line type recording heads in a Label Printer, and the nozzle of the 
number corresponding to the width of face of the recording paper conveyed is arranged. In addition, it has 1360 
nozzles as a regurgitation possible nozzle, and this ink jet recording head has 1344 nozzles as a drawing area, as 
shown in drawing 6 (a). 

[0020] A sign 2 is the cap prepared in each ink jet recording head, and corresponding to each ink jet recording 
head, unitization of this cap 2 is carried out respectively, and it is prepared, and it is constituted at the time of 
reserve regurgitation recovery, i.e., FURASSHUNGU, so that it may serve as an ink receptacle, while being 
constituted so that capping of the ink jet recording head which corresponds, respectively may be performed. 
Moreover, at the time of reserve regurgitation recovery, at the time of capping, it is constituted movable so that 
the location to an ink jet recording head can be changed in the time of record, respectively. Thereby, printing 
and reserve regurgitation recovery by the regurgitation of an ink droplet from an ink jet recording head are 
attained. 

[0021] A sign 3 is a detail-paper conveyance system with the belt for conveyance, and the ink jet recording 
heads IK, 1C, 1M, and 1Y are formed caudad, and this detail-paper conveyance system 3 is constituted so that 
the detail paper 4 may be conveyed just under each ************. Moreover, the ink cartridge 5 which stored 
the ink supplied to the ink jet recording heads IK, 1C, 1M, and 1Y under the detail-paper conveyance system 3 
is formed. 

[0022] In such a configuration, when the detail paper 4 was conveyed by the detail-paper conveyance system 3 
and the criteria location of the detail paper 4 reaches just under ink jet recording head IK of black (K), the 
regurgitation of the black ink is carried out from ink jet recording head IK. Subsequently, similarly, in order of 
the ink jet recording heads 1C, 1M, and 1Y, if the record form 4 arrives at a criteria location, respectively, a 
color picture will be formed considering the ink of each color as discharge and its result. 

[0023] Drawing 2 is the block diagram of the ink jet recording head in connection with this invention, the sign 
16 in drawing is the nozzle which was divided respectively and constituted with the nozzle wall 13, and the 
heating element (heater) 14 corresponding to each is formed in this nozzle 16. When it is formed by the same 
technique as a semi-conductor manufacture process on the silicon substrate 1 1 and predetermined electric 
energy is impressed by the head drive circuit mentioned later, this heating element 14 generates air bubbles in 
the ink in a nozzle with heat, and it is constituted so that the regurgitation of the ink droplet may be carried out 
from a nozzle orifice 12. In addition, a sign 15 is a common liquid room for supplying ink to each of a nozzle 
1 6, and 1 7 shows the top plate. 

[0024] Drawing 3 is the block diagram showing one example of the control circuit of the reserve regurgitation 
recovery in the ink jet recording apparatus of this invention. 
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[0025] In drawing 3 , a sign 20 is the Maine control and this Maine control 20 has the timer 21 which clocks the 
elapsed time from the printing termination point in time of the alphabetic character to paper, a label, etc. which 
are a record medium, an image, etc., and the regurgitation pattern storage memory 22 which has a printing 
regurgitation pattern at the time of printing memorized. Moreover, the Maine control 20 judged whether the 
elapsed time measured by the timer 21 would be over predetermined time, and is equipped with the setting up 
function which sets up the gestalt of the recovery of an ink jet recording head, and the recovery function to 
perform recovery based on the gestalt of the set-up recovery, in addition — here — a time check — although it is 
a printing termination point in time about the reference point of initiation, it is also possible to suppose that it is 
the initiation point in time of capping actuation by the case. 

[0026] A sign 23 outputs the signal which detected paper width to the Maine control 20, in order to create the 
regurgitation pattern of width of face which is a paper width detection sensor, for example, was set by the paper 
width in a Label Printer. A sign 24 is the recovery device equipped with the recovery bucket etc. A sign 25 is a 
reserve regurgitation pattern creation circuit, reverses the last printing regurgitation pattern and creates a reserve 
regurgitation pattern. A sign 26 is a head drive circuit and drives the ink jet recording heads 27K, 27C, 27M, 
and 27Y according to the reserve regurgitation pattern created in the reserve regurgitation pattern creation 
circuit 25 at the time of recovery. 

[0027] Thus, according to the constituted example, reserve regurgitation recovery is performed before printing 
activation of the first print job among two or more continuous print jobs, and the printing regurgitation pattern 
of this printing processing is saved in the regurgitation pattern storage memory 22. Subsequently, a timer 21 is 
started from a printing termination time, and the elapsed time is supervised. It judges whether this elapsed time 
is over predetermined time, a reserve regurgitation pattern is created based on a printing regurgitation pattern, 
and the pattern of reserve discharging of reserve regurgitation recovery is set up. Henceforth, the printing 
regurgitation pattern at the time of termination of the last printing processing is saved similarly, a timer 21 is 
reset, a timer 21 is supervised by the recovery before the next print job activation, and reserve regurgitation 
processing actuation is repeated. 

[0028] Drawing 4 is a flow chart for explaining one example of reserve regurgitation recovery actuation of this 
invention, and this reserve regurgitation recovery creates a reserve regurgitation pattern based on a printing 
regurgitation pattern, and is started before activation initiation of each print job. 

[0029] First, when it judges whether the elapsed time from the printing termination point in time clocked by the 
timer 21 carried out time OB A (SI) and is judged as time over, all nozzle reserve regurgitation patterns are 
created and (S4) and reserve regurgitation processing are started (S5). In SI, when it judges that it is not time 
over, a printing regurgitation pattern is read from the regurgitation pattern storage memory 22 (S2), by the 
reserve regurgitation pattern creation circuit 25, as shown in drawing 6 (b), the last printing regurgitation pattern 
is reversed, a reserve regurgitation pattern is created (S3), and reserve regurgitation processing is started (S5). 
In addition, in drawing 6 (b), as for the regurgitation nozzle and the white round head, the black dot shows the 
reserve regurgitation nozzle respectively, as for the non-regurgitation nozzle and the half-black dot. 
[0030] Conventionally, although this kind of reserve regurgitation recovery performs recovery by the reserve 
regurgitation of the specified quantity for every print job and is surely performing reserve regurgitation 
recovery by all nozzle regurgitation before printing regardless of the elapsed time to activation initiation of a 
next print job Since this invention creates a reserve regurgitation pattern based on a printing regurgitation 
pattern after taking elapsed time into consideration and performs reserve regurgitation recovery actuation by the 
partial nozzle regurgitation as mentioned above The consumption of liquid ink and the yield of recycle liquid 
ink which are used for the reserve regurgitation are reducible. 

[0031] Drawing 5 is a flow chart for explaining other examples of the reserve regurgitation recovery actuation 
in this invention, and the reserve regurgitation recovery in this example creates a reserve regurgitation pattern 
based on a printing regurgitation pattern and paper width data, and starts it before activation initiation of each 
print job. 

[0032] First, the paper width data detected by the paper width detection sensor 23 are read (SI 1). Next, when it 
judges whether the elapsed time from the printing termination point in time clocked by the timer 21 carried out 
time OB A (SI 2) and is judged as time over All nozzle reserve regurgitation patterns are created (SI 5), the 
regurgitation pattern further set by paper width is created (SI 6), and reserve regurgitation processing is started 
(SI 7). When it judges that it is not time over in S12 The last printing regurgitation pattern is read from the 
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regurgitation pattern storage memory 22 (SI 3). By the reserve regurgitation pattern creation circuit 25 As 
shown in drawing 6 (b), the last printing regurgitation pattern is reversed, the reserve regurgitation pattern of a 
non-regurgitation nozzle is created (SI 4), the reserve regurgitation pattern further set by paper width is created 
(SI 6), and reserve regurgitation processing is started (SI 7). 

[0033] Thus, since this invention performs reserve regurgitation recovery based on a printing regurgitation 
pattern and paper width data, when paper width is narrow, it can reduce the consumption of liquid ink and the 
yield of recycle liquid ink which are used for the reserve regurgitation. 

[0034] Drawing 7 is a flow chart for explaining the example of ink pressurization recovery actuation of this 
invention, and the recovery in this example sets ink pressurization time amount as arbitration, and starts it 
before activation initiation of each print job. 

[0035] First, when it judges whether the elapsed time of the printing termination point in time clocked by the 
timer 21 to the initiation time of recovery carried out time OB A (S21) and is judged as time over, ink 
pressurization time amount is set as the maximum time amount (S22), and ink pressurization recovery is started 
(S24). In S21, when it judges that it is not time over, the ink pressurization time amount which corresponds by 
the time amount which a timer 21 clocks is set up (S23), and ink pressurization recovery is started (S24). 
[0036] Conventionally, this kind of reserve regurgitation recovery performs ink pressurization of fixed time 
amount to an ink jet recording head for every print job, and discharges ink in a recovery bucket. Although ink 
pressurization recovery is surely performed before printing, without taking into consideration the elapsed time 
to activation initiation of a next print job Since this invention performs ink pressurization recovery according to 
elapsed time as mentioned above, when ink pressurization time amount is short, it can reduce the liquid ink or 
the discharged recycle liquid ink used at the time of ink pressurization recovery. 

[0037] In addition, in the example shown in drawing 7 , although the case where pressurization time amount 
performed recovery by ink pressurization was explained, it is also possible to create an ink pressurization 
pattern according to elapsed time, and to pressurize to all nozzles or a partial nozzle like [ in the case of a 
reserve regurgitation pattern ]. Moreover, applying to the recovery by suction is also possible. 
[0038] 

[Effect of the Invention] the time check whose control means measures the elapsed time from the printing 
termination point in time to a record medium according to the ink jet recording device of this invention as 
explained above — with a means It judges whether the elapsed time measured by the means is over 
predetermined time, a time check — Since it has a setting means to set up the gestalt of the recovery of an ink jet 
recording head, and a recovery means to perform recovery based on the gestalt of the recovery set up by the 
setting means In consideration of the elapsed time from a printing termination point in time, the gestalt of 
recovery, i.e., the gestalt of recoveries, such as reserve regurgitation recovery and ink pressurization recovery, 
can be set up, and recovery can be performed according to the gestalt of the set-up recovery. When the elapsed 
time after printing is completed especially is short, protraction of the useless reserve regurgitation or ink 
pressurization time amount can be avoided, and the consumption of liquid ink and the yield of recycle liquid ink 
which are used for recovery can be reduced as much as possible. 

[0039] Moreover, the useless reserve regurgitation of an ink droplet is avoidable by having a printing 
regurgitation pattern storage means to by which a control means memorizes said nozzle used at the time of 
printing actuation, and performing recovery by this reserve regurgitation pattern, since a reserve regurgitation 
pattern creation means creates a reserve regurgitation pattern based on the printing regurgitation pattern 
memorized by the printing regurgitation pattern storage means. 

[0040] Furthermore, since a reserve regurgitation pattern creation means reverses the last printing regurgitation 
pattern and creates a reserve regurgitation pattern, it can determine a non-regurgitation nozzle correctly and can 
raise a recovery function. 

[0041] Furthermore, since a reserve regurgitation pattern creation means creates a reserve regurgitation pattern 
based on the paper width data detected by the paper width detection means, in the case of the recording paper 
with narrow paper width, the useless reserve regurgitation is avoidable. 

[0042] furthermore, a setting means — a time check — since the ink pressurization time amount of the recovery 
action of an ink jet recording head is set up based on the elapsed time measured by the means, when ink 
pressurization time amount is short, the consumption of liquid ink and the yield of recycle liquid ink which are 
used for recovery can be reduced. 
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[0043] Moreover, the step which clocks the elapsed time from the printing termination point in time to a record 
medium according to the recovery approach of the ink jet recording device of this invention, The step which 
judges whether the clocked elapsed time is over predetermined time, Since it has the step which sets up the 
gestalt of the recovery of an ink jet recording head according to elapsed time, and the step which performs 
recovery based on the gestalt of the set-up recovery Since recovery can be performed by processing each above- 
mentioned step with time according to the gestalt of recoveries, such as reserve regurgitation recovery and ink 
pressurization recovery When the elapsed time after printing is completed is short, protraction of the useless 
reserve regurgitation or ink pressurization time amount can be avoided, and the consumption of liquid ink and 
the yield of recycle liquid ink which are used for recovery can be reduced as much as possible. 
[0044] Furthermore, while being able to avoid the useless reserve regurgitation of an ink droplet since it is the 
regurgitation of the ink droplet only from a non-regurgitation nozzle when elapsed time is short since a reserve 
regurgitation pattern can be set up according to elapsed time, the condition of regurgitation ink can always be 
maintained uniformly and printing grace can be maintained. 

[Translation done.] 
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